Enhancement of ricin toxin A chain immunotoxin activity: synthesis, ionophoretic ability, and in vitro activity of monensin derivatives.
Site-selective toxin delivery was achieved by coupling monoclonal antibody to the A chain subunit of ricin (RTA-IT). The cell-killing potency of RTA-IT can be drastically increased in vitro by using ionophores such as monensin. To reduce the intrinsic toxicity of monensin and to enhance its in vitro and in vivo activity, we synthesized 7 derivatives characterized by different lipophilicities. These derivatives were also analyzed for ionophoretic activity on intact cells, toxicity, and RTA-IT-enhancing activity. Two different RTA-IT were assayed on a human leukemia cell line. A correlation between lipophilicity, ionophoretic activity, and RTA-IT enhancement was observed. The compounds with the highest polar charge showed low intrinsic toxicity, revealed moderate ionophoretic activity, and were able to enhance RTA-IT only at high concentrations, whereas more lipophilic compounds (with a C28 tail or a phenyl group) showed significant ionophoretic activity and good enhancing properties.